A sensitive cell-based assay to measure the doxycycline concentration in biological samples.
Doxycycline (DOX) is widely used as a pharmacological agent and as an effector molecule in inducible gene expression systems. For most applications, it is important to determine whether the DOX concentration reaches the level required for optimal efficacy. We developed a sensitive bioassay for measuring the DOX concentration in biological samples. We used a modified HeLa cell line with the luciferase reporter gene under the control of the DOX-inducible Tet-On system for regulation of gene expression. These HeLaDOX cells constitutively express a novel variant of the rtTA transcriptional activator protein that is highly DOX-sensitive. Incubation of the cells with a DOX-containing biological sample triggers luciferase expression, which can be quantitated by standard methods. This bioassay is sensitive, with a DOX detection limit of 22 ng/ml in plasma. The assay was used to determine the DOX concentration in plasma derived from DOX-treated rhesus macaques and mice. Furthermore, we found that the DOX concentration in murine cerebrospinal fluid is 31-fold lower than the concurrent plasma DOX level. This bioassay for the quantification of DOX concentration in biological samples has several advantages over high-performance liquid chromatography-based and microbiological assays: (1) multiple samples can be assayed in a single experiment; (2) only small sample volumes are required; (3) the assay has a low detection limit; and (4) the assay can be performed in any cell culture laboratory.